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As everyone knows, for emerging devices
study what the military or NASA wants and
will fund; then watch for the spin-offs that
sense and adapt to commercial markets.
(Caveat here, ensure those have finance).
Currently health (or most things bio);
security solutions; and neater, more reli-
able communications are all big players.
Take the optoelectronics sector. One fre-
quently mentioned ‘killer application’ is
PIN detectors, integrated with transim-
pedance amplifiers, with modulation and
control functions on the same substrate.
Even if a query remains whether this will
be a monolithic or a hybrid approach,
Milton Feng for one has gone on record
that: “We definitely believe that in a year
or two InP will be a low cost solution. At
the 1.5 micron wavelength, we can field
a monolithic device that integrates the
PIN detector with the transimpedance
amplier. That kind of thing is where the
advantage of InP lies.”
Feng is one of those people dynamos. His
use of lateral scaling of both the emitter
and the collector in InP transistors, has
led his team to break records, currently
their own, by 57 GHz for a 509 GHz per-
formance, en route to Feng’s grail of the
Terahertz transistor.
Towards the Terahertz
Terahertz (THz or T Ray) is another
emerging market for compound devices.
NASA here has reliability concerns about
GaAs Varactor multipliers and GaAs
Mixer diodes for Sub-millimetre and THz
receivers, as used in radio astronomy.
But with a radiation wavelength of
between 30µm and 1mm, it promises
alternatives to X-ray, magnetic-resonance
and ultrasound imaging, being potentially
cheaper, safer, more detailed and more
penetrating, thus attractive for studying
body tissues problems.
The US National Institute of Standards &
Technology is exploring biomolecules
focused on obtaining THz spectra and
using mid- far-infrared (THz) time-
resolved spectroscopies with pulsed THz
generation and detection methods,
including GaAs antennas and ZnTe non-
linear crystals for broadband spectro-
scopic determinations and imaging.
Last autumn, the EU StarTiger research
consortium built its silicon MEMS THZ
detector camera device, sponsored by
the EU Space Agency,.Work continues on
improving detection parameters.
And in 2002, Alessandro Tredicucci's
photonics team at the National
Enterprise for Nanoscience & Nanotech
in Pisa, Italy and Giles Davies’ team at the
University of Cambridge, produced the
first millimetre sized Terahertz laser using
alternating layers of GaAs and  AlGaAs,
allowing electrons to cascade through a
series of levels, emitting a photon each
time to give the  ‘quantum cascade’ tera-
hertz laser.
Terahertz daily gets less esoteric, smaller,
more flexible and controllable, and THz
imaging could well be on of the next big
areas, with applications emerging in bio-
medical, chemical use, communications,
inevitably security, and not to mention
aeronautics and general engineering.
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Light and quantum
devices emerge
As LEDs and lasers become increasingly nimble, power-
ful and better controlled, it needs no crystal ball to pre-
dict that emerging products, often targeting niche mar-
kets, will need compound devices.  Quantum computing
is not vying for top place currently, but others in the
quantum brigade are. Expect a flood of products using
quantum well layers, cascade structures, dots, rods,
wires, infrared detectors, interference devices, and tun-
nelling composites.  And note that electronic, magnetic
and optoelectronic applications for nanoparticles will
account for 74.2% of a 2005 world market that is 
expected to exceed $900m.
Schematic view of the optical mode propagating the laser ridge. The intensity profile calculated parallel
to the laser facet is depicted as exiting from that facet. The optical mode is guided by a thin, 
high-doped GaAs layer at the bottom of the ridge (cutting the gap into mode profile), and decays into
the undoped substrate below that layer. Courtesy: http://www.nest.sns.it/old/MIR&FIR.htm
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